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l. RESILIENT COASTAL COMMUNITIES PROGRAM T PROJECT OVERVIEW
Resilient Coastal Communities Program (RCCP)
The North Carolina Climate Risk Assessment and Resilience Plan (June 2020) called for a
statewide North Carolina Resilient Communities Program. The RCCP is a continuation of several
years of coastal resiliency work done by the North Carolina Division of Coastal Management. The
Programbébs objectives are to provide financial gr
proactive, locally driven, and equitable approach to coastal resilience and project implementation.
The RCCP has four goals:
1. Address barriers to coastal resilience in North Carolina at the local level, such as
limited capacity, economic constraints, and social inequities.
2. Assist communities with risk and vulnerability assessments and develop a portfolio of
well-planned and prioritized projects.
3. Advance coast al resiliemeadypydojsd@ttaust ool mMe
implementation

4. Provide funding for project implementation and link to additional funding streams.

This report covers Phase | and Phase Il of the Resilient Coastal Communities Program for Topsalil
Island. Phase | involves Visioning, Community Engagement, and a Risk/Vulnerability
Assessment. Phase Il involves Planning, Project Identification, and Prioritization. The outcome
(this report) is a Resiliency Strategy for Topsail Island that will provide clarity of purpose, attract

funding, and provide a more direct path for implementation.

I. VISION & GOALS

As part of the Resilient Coastal Communities Program (RCCP) Phase 1 process, the Community
Action Team (CAT) came to a consensus on a long-term vision and set of goals. This exercise
enhanced regional coordination and developed shared objectives between the three communities
T North Topsail Beach, Surf City, and Topsail Beach i and formed the basis for future
collaboration throughout the next Phase of the project.

The RCCP explicitly provided these communitieswithamuch-needed opportunity to
t er mo -décade)lfdcus and acknowledge shared risks, hazards, and climate vulnerabilities
such as sea level rise, increased sunny day (tidal) flooding, extreme weather events, and water
guantity and quality impacts on local commerce and livelihoods. Members of the CAT

acknowledged many strengths amongst the three communities regarding resiliency and response

20174914.001A | RAL21R140905 Page 1 of 171 May 27, 2022
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to hazard events. As a barrier island, these communities are acutely aware of the impacts and
damages associated with hurricanes, coastal flooding, and erosion, however long-term issues
like sea level rise and chronic tidal flooding require more direct focus and inter-town collaboration.
A vision statement and accompanying goals created by the communities is important to ensure
values and priorities are considered through this project and beyond. Previously adopted vision
and goal statements from local and regional planning documents, such as regional Hazard
Mitigation Plans, Land Use plans, and Town websites were used as community-specific starting
points for the three Topsail Island communities to develop a single shared vision and set of goals
for the RCCP.

Regionwide Goals from the Southeastern North Carolina Hazard Mitigation Plan (2021)
Goal One: Work to improve existing local government policies and codes to reduce
impacts of natural hazards
Goal Two: Design and implement specific mitigation measures to protect vulnerable public
and private properties
Goal Three: Increase the protection of critical facilities and infrastructure from hazard
threats through retrofit projects for existing facilities and innovative design standards for
new facilities
Goal Four: Enhance public education programs to promote community awareness of
natural hazards and hazard mitigation techniques available to reduce their impact
Goal Five: Improve stormwater management through enhanced local government
programs, policies, and practices
Goal Six: Enhance each countyads storm evacuation
intergovernmental coordination between the counties, participating municipalities, and

State of North Carolina

pr oc

Goal Seven: | ncr ease t he Countyds emergency managem

sustained system and technology improvements
Goal Eight: Promote volunteer involvement in emergency preparedness and response

through increased citizen awareness and training activities

North Topsail Beach Goal Statements from the Coastal Area Management Act (CAMA)
Land Use Plan (2020)
Goal: Maximize public access to the beaches and the public trust waters of the coastal

region

20174914.001A | RAL21R140905 Page 2 of 171 May 27, 2022
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Goal: Ensure that development and use of resources or preservation of land balance
protection of natural resources and fragile areas with economic development, avoid risks
to public health, safety, and welfare

Goal: Ensure that public infrastructure systems are sized, located, and managed so the
quality and productivity of Areas of Environmental Concern (AECs) and other fragile areas
are protected or restored

Goal: Conserve and maintain barrier dunes, beaches, floodplains, and other coastal
features for their natural storm protection functions and their natural resources giving
recognition to public health, safety, and welfare issues

Goal: Maintain, protect, and, where possible, enhance water quality in all coastal wetlands,

rivers, streams, and estuaries

Surf City Mission Statement from Surf City Department of Emergency Management and
Goal Statement from the Town of Surf City Land Use Plan (2005)

Mission Statement: iTo promote a community that i's mor e

better prepared, and quicker to recover from all hazards, natural and man-made, and to
address the needs of the community as a whole, through comprehensive inclusion,
effective coordination, and sincere coll aboration. o
Goal: To maximize public access to the beaches and the public trust waters of Surf City.
Goal: To ensure that development and use of resources or preservation of land minimizes
direct and secondary environmental impact, avoids risks to public health, safety and
welfare and is consistent with the capability of the land based on considerations of
interactions of natural and man-made features.

Goal: To ensure that public infrastructure systems are properly sized, located, and
managed, so the quality and productivity of AECs and other fragile areas are protected or
restored.

Goal: To conserve and maintain barrier dunes, beaches, flood plains, and other coastal
features for their natural storm protection functions and their natural resources giving
recognition to public health, safety, and welfare issues.

Goal: To maintain, protect, and enhance water quality in all coastal wetlands, creeks, and
estuaries.

Goal: To integrate local concerns with the overall goals of the North Carolina coastal

program in the context of land use planning.
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Topsail Beach Vision and Goal Statements from the Topsail Beach Coastal Area
Management Act (CAMA) Core Land Use Plan (2015)
Vision Statement: i T h e v i £msoreéthat Topsdil 8each remains a peaceful, family-

friendly community to |ive, work and play while
Goal: To increase and enhance public access opportunity to the ocean and sound waters
of Topsail Beach.

Goal: To ensure that development and use of resources or preservation of land minimizes
direct and secondary environmental impact, avoids risks to public health, safety and
welfare and is consistent with the capability of the land based on considerations of
interactions of natural and man-made features.

Goal: To ensure that public infrastructure systems are properly sized, located and
managed, to guarantee the quality of service required by a growing Town and to protect
designated areas of environmental concern and other fragile areas.

Goal: To conserve and maintain barrier dunes, beaches, flood plains, and other coastal
features for their natural storm protection functions and their natural resources giving
recognition to public health, safety, and welfare.

Goal: To maintain, protect and where possible enhance water quality in Topsail Sound,
coastal wetlands, creeks, streams, and estuaries.

Goal: Topsail Beach will seek to integrate local concerns with the overall goals of the North

Carolina coastal program in the context of Land Use Planning.
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Community-Driven, Island-Wide Vision and Goals

In October 2021, members of the CAT participated in a workshop focused on developing a unified
vision statement and goals for Topsail Island throughout the RCCP. Kleinfelder presented
previous vision and goal statements, along with community planning documents, and CAT
members used the existing material to formulate a revised vision and list of goals. Additional
guestionnaires and feedback were collected from the CAT to aid drafting a vision statement and
goals. The draft was sent to CAT members in November 2021 for approval. Consensus led to the

island-wide vision and goals developed by the three Topsail Island communities for the RCCP:

Topsail Island Resilient Coastal Communities Program Vision Statement:

Address the long-term viability of Topsail Island by preparing infrastructure
assets and populations against sea level rise, increased tidal flooding, and
more frequent and impactful storm events; minimize chronic flooding and
damage from potential disastrous weather; protect residents, seasonal
populations, and the natural environment; build more resilient communities;
ensure public safety, stability, and prosperity while balancing the needs and

unique character of three barrier island communities.

20174914.001A | RAL21R140905 Page 5 of 171 May 27, 2022
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TOPSAIL ISLAND RESILIENT COASTAL COMMUNITIES PROGRAM GOAL STATEMENTS

Minimize damages and losses through island-wide collaboration on longer-range planning for sea level rise and climate change
effects on the barrier island

| mprove the reliability of built infrastructure and r oadikea

while maintaining the unique character of Topsail Island communities

Coordinate and collaborate with neighboring communities to develop policies and programs that benefit the region and maintain
Topsai l | stdrnawvialilidy s tdudsm gestination and retirement community

Reuvisit and revise flood elevations (such as base flood elevations derived from the Federal Emer gency Manage
(FEMA) Special Flood Hazard Area (SFHA) that do not consider sea level rise and future storms) and community-specific design
standards (e.g., freeboard and structure foundation requirements, building materials, first floor uses, etc.) to incorporate sea level

rise projections and other climate hazards

Set and enforce standards for new development and major developments and repairs, integrating stronger standards for fortified

roofs and hurricane resistant infrastructure

Conserve and adapt natural infrastructure, including coastal wetland and marsh habitat resources, allowing pathways for adaptation

and nature-based solutions

Improve stormwater management (flood mitigation and water quality) and hazard mitigation through enhanced programs, policies,

and practices such as stormwater districts

20174914.001A | RAL21R140905 Page 6 of 171 May 27, 2022
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Elevate the dialogue and urgency with state elected officials, government agencies (such as the North Carolina Department of
Transportation (NCDOT) for critical path items shared by all three communities, such as road-raising activities at low-lying areas
along the I slanddés primary evacuation routes that are al e

mid-century due to sea level rise

Hold leaders and government agencies accountable for funding programs that will help mitigate effects of severe weather

Identify and prioritize specific resiliency projects and investments, and promote/pre-position these projects for state, federal, and

other funding sources

Retrofit or restore critical infrastructure and public safety facilities to be structurally sound and resistant to extreme weather events

of greater intensity

Prepare for potential extreme weather conditions by improving the reach and speed of pre- event communications and warning

systems to ensure the safety of all residents, seasonal renters, and other Island visitors when a hazard event is imminent
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1. COMMUNITY ACTION TEAM REPORT

A. Developing the Community Action Team (CAT)

The multi-phase nature of the RCCP necessitated a Community Action Team (CAT) stakeholder
format. The CAT was envisioned as a group of engaged, informed community stakeholders that
can reconvene beyond Phase | and Il of the RCCP to provide continuity around resiliency projects
on Topsail Island. With support from the three municipalities, a CAT formed consisting of
members from diverse backgrounds, capturing the breadth of knowledge and represented the
interests and values of the three Topsail Island communities. Members contributed a diverse
range of skillsets and levels of past involvement in hazard mitigation, shoreline protection and

resiliency projects.

Through workshops and questionnaires, CAT members identified additional stakeholders whose
participation would greatly benefit the project. Consideration was given to individuals whose
Nneveryday | ibewesngamd ewdlilrectly connected to a res
Potential stakeholder groups included: elderly populations, sound-side property owners, residents
in the Coastal Barrier Resource Area (CBRA) zone, resident and non-resident property owners,
political figures, emergency personnel, church leaders, municipal staff, county staff, elected
officials, and Homeowners Association (HOA) Presidents. CAT workshops and guestionnaires
specifically identified vulnerable populations as elderly, low-income, renters, and owners and

renters of mobile homes and recreational vehicles (RVSs).

Each of the three towns had approximately the same number of representatives on the CAT.
Additionally, several members also sit on the Topsail Island Shoreline Protection Commission
(TISPC), a collaborative effort by the five entities with governing authority on the island i Board
of Commissioners for Pender County and Onslow County, and Towns of North Topsail Beach,
Surf City, and Topsail Beach T to advance beach preservation activities (Topsail Island Shoreline
Protection Commission, n.d.). For reference North Topsail Beach is located in Onslow County;
Surf City spans both Onslow and Pender counties, and Topsail Beach is located in Pender

County.
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B. Topsail Island CAT Members
North Topsail Beach

Name Title/Affiliation
Deb Hill Planning Director, North Topsail Beach
Alice Derian Town Manager, North Topsail Beach

Marianna Harness

Resident, North Topsail Beach

Michael Pawelko

Resident, North Topsail Beach

Mike Benson

Surf City

Mayor Pro Tem, TISPC Vice Chair, North Topsalil
Beach

Name Title/Affiliation
Amy Kimes Town Planner, Surf City
David Ward Surf City BRN Committee, TISPC Member

Heather Allen

Resident, Surf City

Kyle Breuer

Town Manager, Surf City

Teresa Batts

Councilwoman, TISPC Member, Surf City

Hiram Williams

Topsail Beach
Name

Surf City BRN Committee, TISPC Member

Title/Affiliation

Christina Burke

Assistant Town Manager, Topsail Beach

Michael Rose

Town Manager, Topsail Beach

Steve Smith

Mayor, Topsail Beach

Ed Broadhurst

Topsail Beach Board of Commissioners

20174914.001A | RAL21R14090
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C. Community Action Team Meeting Agendas

CAT Meeting Agendas

Workshop #1

October 12, 2021

© ©® N o g~ WD

Resilient Coastal Communities
Program (RCCP) Orientation
Background

Program Objectives & Goals

Program Steps & Deliverables

Review Key Project Definitions
Project Timeline

Next Steps

Questionnaires

Next workshop: Community Vision

Statement

Workshop #2

October 26, 2021

A W N PR

Introductions

Workshop #1 Recap

Questionnaire #1 Responses

Share additional feedback from
guestionnaire #1 (each community)
Brainstorm community vision
statement and goals

Round robin (3-5 minutes) from each
community

Next steps: questionnaire  #2,

workshop #3, project timeline

Workshop #3

November 9, 2021

Recap weekend events (King Tide
Event and Photos)

Workshop #2 recap

Questionnaire #2 responses

Share additional feedback from
questionnaire #2 (each community)
Finalize vision statement and goals
Planning community engagement

strategy

20174914.001A | RAL21R14090

© 2022 Kleinfelder

Page 10 of 171

May 27, 2022

www.kleinfelder.com



http://www.kleinfelder.com/

CAT Meeting Agendas

Round robin (3-5 minutes) from each
community

Next steps

Workshop #4

January 11, 2022

Recap of Open House (December 15',
2021)

Vision Statement and main themes
Closure of Phase | 1T Assess
Vulnerability, Ranking Assets, and
Estimating Risk

Transitioning to Phase Il

Draft List of Portfolio Projects

Identify Gaps of Draft Portfolio Projects
(projects not already on list)

Round robin (2-3 minutes) from each
community

Next steps

Submit questionnaire for additional
feedback

Workshop #5

January 25, 2022

Review of Assessing Vulnerability
(Phase 1)

Review of Planning, Project
Identification, and Prioritization (Phase
1))

Project overview and expectations
update

Top selected projects i draft result and
findings

Bar graph of draft Portfolio Projects
Other projects for consideration
Round robin (5 minutes) from each
community

Scheduling Public Open House #2 and

Community Engagement Discussion
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Next Steps

Workshop #6

April 7, 2022

o a0k~ wDN

Project Portfolio Characteristics
(Phase II)

Project Portfolio Categories

Open House Summary

Demonstration Boards

Project Portfolio Priority Rankings
Group discussion about Project
Portfolio (5-10 minutes) for each
community

Phase Il Application and general
information update

Program Timeline

Next Steps

20174914.001A | RAL21R14090
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V. STAKEHOLDER ENGAGEMENT STRATEGY

A core tenet of the RCCP is developing an engagement strategy to inform and involve community
members with the project. Strong emphasis is placed on the principles of transparency, inclusivity,
and equity in developing the strategy, and identifying stakeholders i including vulnerable

populations i was an essential step.

Throughout the duration of the project, several widely accepted participation techniques were
employed (NOAA Office for Coastal Management 2015):
9 Advisory group / task force (CAT)

1 Internet (project StoryMap, websites, social media, online publications)
9 Large/small group meetings
1 Open Houses (virtual, in-person, interactivity)
1 Poll/ survey
CAT Workshops

Community Action Team workshops were held virtually over the course of six months. The first
workshop occurred in October 2021 and the final workshop occurred in April 2022. For each of
the six total workshops, the format consisted of a PowerPoint presentation (facilitated by the
Kleinfelder Project Manager), open question and answer periods for group discussion and
participation, and conversation on the results of previous questionnaires. Kleinfelder periodically
dispersed questionnaires to CAT members after workshops to gather feedback and local
knowl edge. One example asked members for feedbac
Opportunities, Challenges, and Fgwedl)ockso with r
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FIGURE 4.1 17 RESULTS FROM QUESTIONNAIRE BY TOWN

Questionnaire Results: North Topsail Beach

VISIONING / GOAL ROADBLOCK CHALLENGE

OPPORTUNITY STRENGTH OPPORTUNITY

Questionnaire Results: Surf City

OPPORTUNITY STRENGTH OPPORTUNITY
STRENGTH CHALLENGE OPPORTUNITY &
CHALLENGE
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Questionnaire Results: Topsail Beach

OPPORTUNITY &
CHALLENGE STRENGTH

STRENGTH CHALLENGE

CHALLENGE

OPPORTUNITY
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A. StoryMap
One piece of the targeted approach to engage a wide variety of stakeholders was The Topsalil

Island i Island-Wide Coastal Resiliency (RCCP) Project StoryMap. This interactive, web-based

platform informs the public about the status of the project, provides community-specific data via
interactive maps, and offers a platform to solicit general feedback. It allowed for asynchronous
participation for individuals unable to attend Open Houses or CAT meetings and was updated

regularly to keep project information up to date.

The Topsail Island T Island-wide Coastal Resiliency (RCCP) Project

StoryMap is accessible via the TISPC website (https://tispc.ora/), and via the
direct URL link below:

https://gis.kleinfelder.com/klfportal/apps/storymaps/stories/b5f44c9¢c12d74cfO
b51f6d0419893581

B. Questionnaires
Guided questionnaires were useful tools to gather localized knowledge from CAT members and

provided an opportunity for members to offer thoughtful feedback outside of a larger group setting.
Following most CAT meetings, members received questionnaires to garner specific input about
projects, hazards, and program objectives. During later meetings, anonymous results of the

guestionnaires were shared with the larger group.
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C. Open Houses
An important component of an equitable stakeholder engagement strategy included Open House

events with options to attend in-person or virtually. This component was part of a targeted
approach for reaching vulnerable populations and inviting greater participation from individuals
representing a range of interests and
backgrounds. In-person Open
Houses facilitate one-on-one
interaction amongst stakeholders and
agencies and provide opportunities
for the local community to attend and
provide valuable feedback.

The first Open House was planned for
the Risk and Vulnerability

assessment stage of the project and

o

was held in December 2021 at the gy re 4.2: First Open House event at Surf City Town
Surf City Town Hall building, a central o, (December 2021)

location accessible to all community members in the evening hours. Participants were informed
about the RCCP and how it relates to advancing the resiliency goals of Topsail Island. Flyers with
the event information were disseminated through various channels of communication with
sufficient notice, and these channels included: Topsail Island StoryMap, TISPC website

(https://tispc.org/), town calendars and websites (Topsail Beach Events, n.d.) , social media, and

online publications such as the Coastalreview.org website (a daily news service from the North
Carolina Coastal Federation) (Residents can weigh in on Topsail Island resiliency needs, 2021).
For those unable to attend in-person events at the first Open House, a virtual option offered
greater flexibility and allowed for participation in the presentation and Question & Answer session.
The event was also recorded and posted to the StoryMap for future viewing.

20174914.001A | RAL21R14090 Page 17 of 171 May 27, 2022
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The second Open House was
planned for the Project
Development stage of the
project and held in March 2022
at the Surf City Town Hall
building. This event was only
offered in-person due to the
interactive nature of the event,
where participants were asked
to rank proposed projects on
display boards using stickers.
Participants  provided input
using different media and the
results garnered  valuable

feedback that was integrated

Figure 4.3: Second Open House event i one of four display
boards with stickers (March 2021)

( KLEINFELDER
e
p—

into the Project Portfolio. Approximately 30 community members participated in the second Open

House.

The schedule for the stakeholder engagement strategy aligned with the CAT timeline, shown in

Table 4.1, to remain consistent throughout the project and allow as many voices as possible to

be heard. It was a priority that all participants were given ample notice and clear information on

how to engage with the project.
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TABLE 4.1 7 CAT WORKSHOP TIMELINE

Important Dates & Milestones

CAT Kickoff Meeting
CAT Meeting (Phase | Vision/Goals/Strategy)

CAT Meeting (Finalize Vision/Goals & Set
Community Engagement Strategy)

CAT Meeting (Closure of Phase )
Public Open House i Phase I (In Person)

CAT Meeting (Phase Il i Strategize Priority
Actions)

CAT Meeting (Phase Il Finalize Priority Actions)

Public Open House 1 Phase Il (In Person)
Phases 3 Application Period Opens

CAT Meeting i (Closure of Phase II)

Final Deliverables Phase | & Il

Phases 3 Application Deadline

October 12, 2021
October 26, 2021
November 9, 2021

November 16, 2021
December 15, 2021

January 11, 2022

January 25, 2022
March 16, 2022
End of March 2022
April 7, 2022

May 2022

June 2022

Throughout the project, several articles were published about the Topsail Island RCCP, including

announcements about upcoming events and post-event summaries. Summary discussions and

progress from these public events were publicized in local media sources, including Dredgewire

(Passaretti, Threatened by rising sea level, Topsail Island makes progress in pinpointing coastal

resiliency goals, 2022), Port City Daily (Passaretti, Threatened by rising sea level, Topsail Island

makes progress in pinpointing coastal resiliency goals, 2021), and RA Forum (Barton, 2021)
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V. Review of Existing Local & Regional Efforts
Much work has been done locally and across the southeastern region of North Carolina related
to resilience efforts. In an effort to utilize work to date, Kleinfelder completed a review of existing
local and regional plans, ordinances, policies, and programs to develop a baseline understanding
of critical assets and natural infrastructure, social vulnerability, risk assessments, and resilience-
related projects. The following inventory includes the following types of documents, among
others:
1 Regional and local plans, such as Coastal Area Management Act (CAMA) Land Use
Plans, Hazard Mitigation Plans, and hurricane redevelopment plans
Local ordinances, such as zoning or unified development ordinances

Non-regulatory programs, such as the FEMA Community Rating System (CRS)
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TABLE 5.1 - INVENTORY OF EXISTING DOCUMENTS

Use Plan (2005)

Name Type Town/County Year
Onslow County CAMA / Land Use Onslow County 2009; amended
Comprehensive Plan 2014
(CAMA Core Land Use

Plan)

Pender County CAMA / Land Use Pender County 2010
Comprehensive Land

Use Plan v1.0 [OLD]

Pender County CAMA / Land Use Pender County 2018
Comprehensive Land

Use Plan v2.0

Town of Topsail Beach | CAMA / Land Use Topsail Beach 2015
CAMA Core Land Use

Plan

Town of North Topsail | CAMA / Land Use North Topsail 2009
Beach 2009 CAMA Beach

Land Use Plan

Town of North Topsail | CAMA / Land Use North Topsalil 2020
Beach, NC 2019 Beach

CAMA Land Use Plan

Update (Dratft)

Town of Surf City Land | CAMA / Land Use Surf City 2005; update in

progress

Town of Topsail Beach
CAMA Land Use Plan

CAMA / Land Use

Topsail Beach

2015 (scheduled
to be updated)

Insurance Program

North Topsail Beach CIP North Topsail under
Capital Improvement Beach development
Plan (CIP)

Surf City Capital CIP Surf City 2021
Improvement Plan

FEMA National Flood CRS / Flooding Onslow County Ongoing
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Name Type Town/County Year
(NFIP) CRS Program -

Onslow County

FEMA NFIP CRS CRS / Flooding Pender County Ongoing
Program - Pender

County

FEMAOGs NFI P|CRS/Flooding North Topsail 2021/ Under
program Beach Development
documentation - North

Topsail Beach

FEMAOGs NFI P|CRS/Flooding Topsail Beach Ongoing
program

documentation -

Topsail Beach

North Topsail Beach CRS / Flooding North Topsail 2015
CRS - Program for Beach

Public Information

Pender County Flood CRS / Flooding Pender County 2019
Damage Prevention

Ordinance

North Topsail Beach Emergency Plans North Topsail 2020
Emergency Operations Beach

Plan (EOP)

North Topsail Beach Emergency Plans North Topsalil 2019
Storm Preparedness Beach

Plan

North Topsail Beach HMP North Topsail 2015
Hazard Mitigation Plan Beach

(HMP)

Onslow County Multi- HMP Onslow County 2015
Jurisdictional Hazard

Mitigation Plan
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Name

Type

Town/County

Year

Southeastern North
Carolina Regional
Hazard Mitigation Plan
(2016)

HMP

Pender County

2016

Southeastern North
Carolina Regional
Hazard Mitigation Plan
(2021)

HMP

All

2021

Surf City Hazard
Mitigation Plan

HMP

Surf City

2016

Topsail Beach 30 Year
Beach Management
Plan

HMP

Topsail Beach

2011

Topsail Beach Hazard

Mitigation Plan

HMP

Topsail Beach

2016; update in

progress

NC Dept of
Transportation
Comprehensive
Transportation Plan

Topsail Area

Other

All

2011

North Carolina
Department of
Environmental Quality
(NCDEQ) Inlet Hazard
Area guidance

Other

All

2019

Surf City Dratft
Watershed Protection

Plan

Other

Surf City

2021

Topsail Beach
Stormwater Feasibility
Study

Other

Topsail Beach

2020
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Name

Type

Town/County

Year

United States Army
Corps of Engineers
(USACE) Coastal
Storm Damage
Reduction Project in
Surf City and North

Topsail Beach

Other

All

Ongoing; Note:
North Topsail
Beach has
withdrawn from

federal project

Hurricane Matthew
Resilient
Redevelopment Plan -
Onslow County

Redevelopment

Onslow County

2017

Hurricane Matthew
Resilient
Redevelopment Plan -
Pender County

Redevelopment

Pender County

2017

Hurricane Matthew
Resilient
Redevelopment Plan -

Southeast Region

Redevelopment

All

2017

North Topsail Beach
Unified Development

Ordinance

Zoning / Ordinances

North Topsail

Beach

2011

Surf City Topsail Beach
Unified Development
Ordinance (Zoning and
Subdivision)

Zoning / Ordinances

Surf City

2004

Topsail Beach Unified
Development

Ordinance

Zoning / Ordinances

Topsail Beach

2019

Unified Development

Ordinance Update

Zoning / Ordinances

North Topsail

Beach

2015
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Name Type Town/County Year
Town of North Topsail | Zoning / Ordinances | North Topsalil 2010
Beach Build Out and Beach

Non-Conforming Lot

Study

VI. RISK AND VULNERABILITY ASSESSMENT
A risk and vulnerability assessment evaluates risks to vulnerable populations within a community

and risks to critical assets from coastal and climate hazards, such as flooding (rainfall and tidal),
storm surge, and sea level rise. The assessment consists of three parts: 1) identify and map the

hazards, 2) assess vulnerability, and 3) estimate risk.

A. Hazard Inventory

The first part of the risk and vulnerability assessment is to identify and map the hazards. The
following sections take inventory of the relevant hazards and provides background information on
past events and future projections.

For Topsail Island, the Southeastern North Carolina Regional Hazard Mitigation Plan (ESP
Associates, 2021) provides the foundation for the risk and vulnerability assessment. The Plan
incorporates hazards that impact Topsail Island communities and the neighboring areas, shown

in the table below.
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Flooding

Hurricanes/Coastal Hazards

Cyber

Tornadoes/Thunderstorms

Severe Winter Weather

Radiological Emergency

Infectious Disease

Hazardous Substances

MODERATE RISK

Drought
Terrorism
Wildfire
Geological Hazards (Sinkholes, Coastal Erosion)

Rip Currents

Tsunamis

Excessive Heat
LOW RISK

Earthquake

Dam Failure
Electromagnetic Pulse

Table 6.1 17 Conclusions on Hazard Risk for the Southeastern North Carolina Region, per the
Southeastern North Carolina Regional Hazard Mitigation Plan (ESP Associates, 2021)
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The 2020 North Carolina Climate Risk Assessment and Resilience Plan (NC Department of
Environmental Quality, 2020) assesses additional hazards (or sub-types of hazards) not listed
above. These include heavy precipitation, ecosystem and habitat loss, saltwater intrusion, public
health, population growth, and other hazards.

The Topsail Island CAT and additional stakeholders identified the priority hazards specific to
communities on the island. These include:

9 Coastal flooding from hurricanes and winter storm events

1 Sound-side flooding from tidal and precipitation events

1 Sea level rise and storm surge

9 Coastal erosion associated with each of the above hazards

1. Summary of Priority Hazards to Topsail Island

Hurricanes and Coastal Hazards

Hurricanes, including tropical storms, and coastal hazards include sub-hazards such as
nor easters, s t ourrents. Fapsaiy Island isno dtrangér po damaging hurricane
winds, coastal flooding, and storm surge. According to the National Hurricane Center historical
storm track records (2019), 127 hurricane, tropical storm, or tropical depression tracks have
passed within 75 miles of the southeastern NC region since 1850. Clustered events have also
occurred within the same decade. During the 1990s, 4 major hurricanes i Bertha, Fran, Bonnie,

and Floyd i impacted North Carolina over a 5-year period.

In July 1996, Hurricane Bertha made landfall near Topsail Island and was followed two months
later by Hurricane Fran, a Category 3 storm that caused significant damage to the Island.
Structures were carried off pilings and more than a half-dozen channels and temporary inlets

were cut into Surf City and North Topsail Beach.

The most significant wave of successive hurricanes to hit the area were Hurricanes Joaquin
(2015), Matthew (2016), Florence (2018), and Dorian (2019). Matthew, Florence, and Dorian were
classified as Category 1 hurricanes, however all brought record level coastal and riverine flooding,
heavy rainfall, power outages, road closures, and significant damages and losses. Hurricane
Joaquin (2015) also resulted in significant road closures, debris, and major flooding and beach

erosion in North Topsail Beach, however it did not result in a disaster declaration. Severe
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damages to beach, structures, and infrastructure across the three towns from Florence (2018)
were estimated at over $100 million (US Army Corps of Engineers Wilmington District, 2022).

Along with hurricanes and other winter storm events, Topsail Island has experienced significant
storm surge associated with storms. Since 1996, the National Centers for Environmental
Information (NCEI) has recorded $8 million in damages. Storm surge is a major destructive force
of land-falling tropical storms and hurricanes. During Hurricane Fran (1996), storm surge on
Topsail Island was as destructive as wind, reaching heights over 12 feet and almost completely

over washing the island (Ringer, 2021).

It is likely the entire Topsail Island area will continue to experience damaging hurricanes, larger

storm surges, and coastal hazards i independent of, but exacerbated by, future sea level rise.

Coastal Erosion
Southeastern North Carolina is well aware of coastal erosion, which is the process of tidal

currents, strong wave action, and wind wearing sand and sediments down. On average, the state

Nov 6% and 7* King Tide Event

Figure 6.1 7 Coastal erosion associated with unnamed 2021 winter storm that occurred during
Phase | of the RCCP project, shared by a member of the Topsail Island CAT
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is experiencing 1.6 feet of erosion per year based on a study done by the North Carolina
Department of Environmental Quality with a focus on multiple locations. Erosion is a natural,
dynamic, and continuous process for coastal areas, but it can be exacerbated by shoreline
hardening and sea level rise. Beach nourishment and structural shoreline protection lessen the
impacts of coastal erosion but are not comprehensive long-term solutions for sea level rise.

It is highly likely the entire Topsail Island area will experience increased coastal erosion in the

future, given the increased severity of future storms and non-linear response to sea level rise.

Sea Level Rise, High Tide, and ASunnyFlo@img 6 (Tidal)

In addition to coastal flooding, stakeholders provided input about additional types of flooding that

impact the area, including sound side and tidal flooding. Coastal flooding is typically caused by

storm surge, high tides, wind driven waves, and heavy rainfall associated with hurricanes, tropical

storms, and other large coastal storms (Coastal Flood Risk, 2022). The NCEI reports that counties

in the southeastern North Carolina region have been affected by 350 flood events since 1997.
TopsailIslande x peri ences fAhigh tide floodingo (HTF), whi
and Atmospheric Administration (NOAA) as water levels of 1.6 i 2.1 feet above present Mean

High-Water mark. A HTF event occurs when local sea level temporarily rises above an identified

threshold height for flooding, in the absence of storm surge or riverine flooding (Coastal Flood

Risk,2022). HTF i s also refyedmngd bbb adsaufisanned flooding
tides. Topsail | s | an dingdil dseashick argoneuchihighercthers norfnal high tides

and occur during new and/or full moons. In addition to natural processes, undersized drainage

systems and stormwater infrastructure can exacerbate flooding by failing to evacuate it in a timely

or proper manner.
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ﬁ Topsail Area Alerts & News Share
’ MaryellenCox - 7hrs -

Surf City, King Tide 2021. 11/7/21 @1:15pm
1st-9th Streets (behind the Trailer Bar)

Figure 6.2 1 Sound side tidal flooding and inundation is
becoming increasingly frequent. The above post features sound
side flooding examples shared on social media in November
2021 (photo shared by member of the Topsail Island CAT).

It is highly likely that sunny day and king tide flooding will increase in the future.
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According to the 2020 North Carolina Climate Science Report (North Carolina Institute for Climate

Studies, 2020), sea level along the North Carolina coast will continue to rise due to expansion of

ocean water from warming and melting of ice on land. The report also states that localized sea

l evel rise is fAvirtually certain.o NOAA I nter medi
inNor t h C aSea llevehRis® Assessment Report.

With rising sea levels and increasing intensity of coastal storms, coastal flooding caused by

storms and storm surge flooding is very likely to increase.

Figure 6.3 7 Magnitude of sea level rise from different rates of acceleration i source: (North

Carolina Department of Environment and Natural Resources, 2010)

Wildfire

The Southeast region of the United States, including North Carolina, experiences the highest
average number of wildfires per year. A major threat posed by the changing climate is an extended

fire season in North Carolina, characterized by the risk of more frequent and increasingly severe
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